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(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need for 
operation based upon operator's intuition by allocating 
a small number of gradations to a range of small 
distribution density while giving a large number of 
gradations to a range of large distribution density 
according to the quantity of extent of a calculated 
luminance distribution. 

SOLUTION: An image input device 10 outputs image data 
to the image processor 20 by picking up an image, etc. 
This image processor 20 extracts a distribution of 
luminance, detects the quantity of extent of the 
luminance distribution first on the basis of the 
detected luminance distribution, allocates a small 
number of gradations to the range of small distribution 
density while giving a large number of gradations to the 
range of large distribution density, and converts the 
image data on the basis of the allocated gradations of 
luminance. Namely, the distribution of luminance (y) is 
found as to pixels of the image data while the data are 
thinned out, and then standard deviation acorresponding 
to the extent quantity of the luminance distribution is 
found; and parameters (y1, y2) for y correction for 



generating correspondence relation of an S curve is 
calculated on the basis of the standard deviation a- 
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5 6BWO)»«©-5%»ffiSd< r o j T&^»flEffi*H> 
<^nx^^^^>ht^ fit, ®Wai/4<h 
ft£ T6 4j fi (Km) «TTftn«S«8iB"Ca:t^*iJ 
WrU -M^-^co^^^lWf^. Xf7^S 1 0 6 iCT 
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4j e mm) skT^^iz-D^xitm^^m-ca 

•5. 

[0 0 8 7] Sfc. 4tf61fitoX'<9 hJkK£iSft>H£tf|i 

roj Tf«c^»«fii©p«fij^i?*iJ»r-r-5c:<»:=b5i 

flgT'feS. ffc^. tfflJ&a* roj Tttt>J*&tt-?& 

£fT<^. roj T^^»«<B(7)Sci*^>h 

M<b©*j^T-w#rrttfcf e k^o roj Tat* 

SfflfiO^ T6 4J T'&oT, |gJgl,&<^t><Z)<D£c#< 
T6 4J T^nt^X^i/ hJWtC^LT^-Sd t*t 

[0 0 8 8] £ blC. Tt-^L — T^/yvXfA^l/ 
T Zfaif^A £ JIT -5 <t 5 IC 

\*7Ti)vj£mwmn, ^(DiEffijjmzmTtztbizm 
^<Dwm=?--hmm-znz>z\iit><gr^o mz-ix. rjp 

GJ h\,^oftM=f-Z&1X\%. J PEG7*- hTJE 

LSJ £ofS.\ii?*Xif7 7lZ&m<D$mTT'$> 

$-5. •- ■ ■ - • ■ ■ 

[0 0 8 9] h^s ttit bi3 jc^-t «t 

a= { (l/n)'x2 (y P 
p=l 
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[0090] tr^*,. *^£©«#^©#iiicAmt^ 

ZX-temm roj £F&m r2 5 5 j 0>Hft&a)$i#H-a- 
(C7C^<. IBI9K»Til*?LfcH*Sci:»i— SUtt 

10 7^S1 1 2 fcT#aWLffltSIJfi-r*. 

tt, «kaS**fi-r*fc«>fc»j«»*©5SBBI roj k. 

mm T2 5 5J OB^igc^ TOJ Ktyht*. dtllC 

[0 0 9 1] COWTttaeSfcttJRfiOtMBS****: 

£U&^«fc-5lCf*lfcf,fc^. £©«•&. tfcfi&BJtfl-T"?-© 

¥1% £»J 0 S T & J: 5 tc LT & V». 
[0 0 9 2] El±©J:5tt#Jt&8fc-h-?. a>h^X 
h©^gB*fir ^«-S-|C«X^y^S 1 1 4T»SMO 

{Cl^>'7'>yMeSr^*T*5<. ^ipfilMlCt^-Oi-^ 

• -t«jw«. • .- • 

30 [0 0 9 3] 



-ym) **2} **l/2 



(5) 



[0 0 9 4] «*0S^«7*ffi©J£#D*K:*h6T* 

&J:H. 40 

[0095] a±©«ia*«#*«afflactt^L, & 

38<I^ a fc*^*T1H«x— * ©*« * fr 5 

s 1 0 6 izxtm^mm^mnLfzm-^izi^ xf7^ 

S 2 0 2JCTHI?3£©7 7y*#figLT-¥-n*^L. W 
Y = y 

t^-5«t-5lciEJtfiajCDM«C*-5«-&. 0 1 5 Ic^tM: 
ofc. ?St!iff1!fettHrt©**»#*aS«P<hUT. 
<Ct"jgM§Te>nTH-5PgSMgH rOt^&fgtctiJO^T 50 



[0 0 9 6] WS^MITH, w*7j-*oj£**oa«c 

- (6) 

i 6izm?£?\zAMti<D2ifcm&m*t>ipz>s^t)- 



( 10 
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ftLTgmmzmo%T*>nz>mmmwR\ , R2 ft* 

[0 0 9 7] fftto^ £©<fc3fc*r«H«£*\ 

/ha ^«eHK4>&^H**» o m§t& c t **»-r 

l/T r < l o r tliE* * L 1 !) , ^ 
W(D+^ffiaiyinid *>&±#«IH$hftyq3STC&B»Me 

m r jc»-r*««»i©BwneHRttifi*UTv^.- rats 

r 1= (astd_l imi t/a ) **a 

y> 1 2 8T1t 

r 2= (a/astdjimit) **a 

•eB»i»aa*a*«jBK-r*, zziz&^x* cstd.n 20 

mi 1 £ a LT*«BiH:*ftT4ift^ 
7* — *^Jfijg|gtct5^TttastdJimit* 
ri 28j <ht~3 a £ TO. lj iLTt^o 

«ioMLT T12 8J J;Dfe/hStftt£tt**> 

ltt-tn-en r 1 j icifi-3<cifc&0\ s^A-^o 

+^ffiBymid Sr^t-rsBBWSH r l:»LT«llJfe 

r2iritttn-en r l j *>5ifcns s 

tfrtc^ffiBymid **'fr£"r*BS»SH r {C*f IT 
*»Jfe©*ll«HR3*«j£<ia;*atl4Ct***LT* 

L T lift ^ t * (c ttJWfiEflSH Sit* * i* & Sfr 

[0 0 9 9] £C0#tJ(DJ;otC, BMtt!H&&f*&ffi<!:ft 40 
««ffl(<k<0—r? £ £ fe fc-^n-^nt;: r «IE£:& 

«tt «:£ a * £ t a #** s - :/0>*t«H« £ fl^ 

[0 10 0] *HjSfi»SI«C*5U^Ttt. S^#-:/£>*tJ& 
H««TaiEiCcfcoTfiEa:$-e:T^S^ 0 1 9 IdttB 50 
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■MeHT**T©«WzJ»UTr>l©T*ijE*ISLfc 
t>©T*0» ^HrfcO^/L^Bymid *>ST#fl!BS$h£ 

[0098] — z-n*><Dm&\z&\,*T. &mm<Dfg 

mmm r K:#T*«««©B»MeHR<BJttt r <0^x.;£ 

Ultimo -r^fc-fe, B8S$SH<D^kffiHyinid £ 
T12 8J £ IT, £0>*/fr{£Hymid £TFTt4rlS: 
£<hfclc* *'frffi«ymid J; 0*€r^t6HTf4r 
2 £#A£t>CD£-r££, y^l2 8Tte, 

- (7) 

- (8) 

8BttB<8*4>ffifiymid c^fJgHC&^T Y= f • y + g 
TttT*«ia»j«yqiaTt±*«B3»j*yq3£l±CDffl 
*Tt>«2p(illa3ft«*€r^t*K«»f * r i j fcific? 

[0 10 1] -ft, Wft»#35«*IIWeHO*iiifcJR*o 

02 i t5R-r±-5t, if 

S»^^^T>yMe*5^{a»Kfi«C*-3T^&0, 
0 2 2 tC^T J: -5 tc, »flE»*©^^T>yMe*^^»iS 

[0 10 2] CintC;itfU 0 2 3 (C^-r^lT^ttBfC 

<D&mmi\<Df%mmm r fc*rr*afc*»c!>B8MeHRtt 

»*UT^^L, 02 4 (C^-r^JTf Steffi (C*f LTr 
>l<B7tiIE£iELT*3?K £<0*^te&»Haa>B5JWS 
fflOB^JSH r t^JfTS^Sl^coBSBttHRttte^cUT 

[0103] SoT, 1 1 4^X^56^:^^ 

TVyMetBBWgHO^ffiHT*.* ri 2 8j ^co^: 
/hH«€:lt«a!U, 0 2 1 {C^Tct o fC^ i^T > yMesWg 

ct3^^HtC*fLTr< 1 <Drl$JE$:mTZ.£{z£ 

^m\z^mmcomy)^rzi&mmm<Dmmm,m r 

^ffiA-T^C^tC^^o ^Ac, H2 2i^fJ;^l:^v 
7>yMe^SWffM^ffl«tc(BoTViS«t'57f*n«, 
0 2 4«c*TJ;5Jti:±tgHt*rLTr> 1 Or«iE*J6 
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tc&UTfc, r tir< l t-r**^r> l t~?Z>fr\zj&C 
T (7) it* (8) SClcS^^TRfi-rntfJ:^. 
[0 10 4] 2 blcte, H2 SfcSVrfclTtt, ^ 
r 0 J . T^ffiJlHihSyqU ^^ffifiymid . ±^(B!lPg 
#,6yq3, Ki§ T2 5 5J t ^5SjS**qs.«t 

PgH roj <h+4>#@ymid tPgH T2 5 5j \ZM 

Ayq3tCfi»S*«jSl*«qi(HSt»^l^T*«'r*. 

Y= 1 2 8 * (y/1 2 8) **r 1 

y> 1 2 8TH 

Y= 1 2 8 * { (y-12 8) /12 

^y7 >yMeK:a:3^T7*iIE«>*»j& 
Y=yMe* (y/yMe) **7 1 

y>yMe"Cfti. 

Y = yMe* { ( y - y Me)- / y Me} *■* 
<fc-rntf, ^yT>yMe*4>^tbTi«liaEffllItfliW« 30 

[0 110] Z.<D£o\Z LT&m- Lrc^^-y*)irf& 

[oiii] xf'^s 2 o 8ktib«^-* 

»tt (Rp, Gp f Bp ) fCO^TO^M^T^S^^o 

(2) StOSSIjKrau ^<£>RGBCD 
fi£#ffi (Rp, Gp, Bp) <hO#&BB«i;:;tel>TfcMSTW: 

PI T2 5 5J T&a<mc#^LTRGB<Z>&JG£5MI 
(r, g, b) , ( R, G, B ) fcHUIKHii&oTiS 
0. ±j£LfcffgEy, Y<Z)X«^-y;i/£^G>£S#Jffl 

[0 112] t£oT, Xr^^S 2 0 8 Ttt£ifflSt<Z>iiB 50 
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r 2 ifclcfflRi"*. r2<0. 7<fcfc-pT 

r2 = 0. 7iU rl>l. 3tftoTt», rl 
= 1. 3tn o 

[0 10 6] K±^ck^l:LT, *m6*fi8T«/^5^ 
— ^7 1, r 2Srf§SCli3&«T#, X5^ :/S 2 0 4 £ 

[0107] £z%t\ mm.v>^wm\z* mm. tMie 

tt. »SyWffiD5*iSfflj&* roj - T2 5 5J TL* 
^ftWflEyjWBlOi-S^TCDfflli^JS 
LT«»ft©»flEY**fttfi < £ 1 & njfg^ 6 T* - 
t£oT, Xf7^S 2 0 6tCT£<B#JEIIBfl*£3K 
H2 6tC*-rct3Ja:-f—y;!/<!:LTlHtSLT43<. 
[0 10 8] CClC&^T, #*HffCD*#W&»Stt 

[0109] y^l2 8Tte, 

- (9) 

8}**r2+128 

- (1 0) 

&&XZ>Z£hvimX&Z>o *T1Zt>%* y^yMeTte, 

- (1 1) 

7 2 + yMe - ■•• (12)' ■ ~ - 

(r, g, b) \z->^xm2 eiZTfkT^m^— 

«OiSf-^ (R, G,B ) £t# 

[o i l s] ^tc, '±%mm^f£&*^Mmm<cDW}ft 
zmz^xmrn-rz. 

[0 114] X*^l iai:-C?Xe««Lfcit* 

<h. (Wl¥*^RGBcopg^^-^T^LAcili^^-^^ 
=3>tfzi--^ 2 1 (C^OjA^n, CPUttl3 5&^0 6 

[0 115] Xf7^S 1 0 2T1ffl®f-^$: 

Ttt^X^y^S 1 0 4JCT*iJ»T-rs<i:«i:fctC, X5=- 
1 0 8TttS«iBa>S*>£ffl0r-r* B -ffliBlftT 

^(/^T^bnycWg^ico^Tx-^^ys i He 



( 12 ) 



y> 1 2 8Tte, 
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:&?Z>m&\Zl$* VT > yMe£;fc*!> 

r 1 = (a std_l imi t/a ) **a 
Y= 1 2 8 * (y/1 2 8) **r 1 

r 2 (a/astdjimit) **a 
• Y= 1 2 8 * { (y- 1 2 8) /\ 2 



[0 116] 
1 2 8Tlt 
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6#*©««HSea#»Sftfc&. y^ 

(7) 
(9) 



1, r2**«65itt)l:, XryyS2 0 6Tfi»« 10 
y^SffflEY^XftWa^^-^tlEtt-r*. 

[0117] tf5/u, ±2? ltc ct o iz-mmm^ § ssie 

[0 118] £*5 % ±J6U/tSMIS*IBfc:45l^Ttt, r 1 20 
■^r 2 ^(£>/1^;*-- ^ astdjimit, 

(hLT^^^ 3>ea-^2 l±T«Rlf^OGU I * 

[0 119] COcfcptC, 7f7^S 1 0 2TM§l€rT 
^^£L^^6H^^-^OH^(CO^T)WSyC7)^ 
Xf7^S 1 1 4 »CT-€-©»ffi»flf©J!2:^ 

rafy^S 2 0 4tCTS¥*-^0»*H«S»J« 
-rz>tz$><DrffiIE<Drt7* — i? (r 1 , r2) £S5#-T 
sjcpicbT^sfc*; xf7^S 2 0 8i:ti®f- 

£ -5 fc: ft 

[0ffi<7)f»¥ftI&BJ3] 

[0 1] *Sfi»»K:^^-5Iii«fflaKB*«iB 40 

[0 2] raiffltftfiiaft«<3!)a#»A-K^x7**«l* 

[0 4] *^B^coilite^a^Mcoffi<D5i^fiHJ^7K-r«0§ 

[05] *»^<oia«ffls^fitc*5Ws»S(Z)»ffijftm 

[0 6] *«W<OiBlftffl31SHtfefrtS»«^«ffl ! aaB 50 



- (8) 
8 } ** r 2 + 1 2 8 

- (1 0) 

[0 7] ^WkKommz&ii&mm&^m-t:&z>o 

[08] 1*>:/y>y«JH£STBT**. 
[09] U->^ r U>^H*»S:*'rH-C**. 

[010] &&7i(nmm t-y-yyo >#2nz>mm<Dm 

[011] ai^ii^fflt^^o 

[012] an©H«<DWK»**s-rBiT*a. - 

[013] #»<a**iB«**-riaT**. 

[014] #»©»SIft©liflE»**StHT»S. 

[0 15] BW»©*JOaTS:*MUS:^*'&co«»Ha 

[016] *»afro»«i«*«o|»«t*«T«jE^«t 

[017] i!5»ftfi!l©ffi*-er<l©r«iES*Htfc» 
[018] ffi»ffifiOco««T r > 1 <D r «iES:*^tfc« 

[019] ««mo»«t*««©iiaEt3^«»c!)*«i 

[02 0] H»*H«"C«»tti£©«»jfttT»S^K* 
[02 1] ^^T>^{£»^MtC^oT^^>J 
[02 2] X^?>#B«fl^K*oTV>SJ 
[02 3] £fflttT7<l<BrSlE£3W*fc* 
[0 2 4] 4(88Tr> 1 <Or«iE&*Ht&i 

[025] »3eufc*tft^*«mft7?»tt'r-5»-&<oif 
[0 2 6] »ae»fliStt>cr*iR(oft»^-^;us*-r 

BT*5. 

1 0-ffl«A*3£fi 
1 1 

1 1 b-7^tt 

i 2"*^^^;i/X^;i/^^^ 

1 2 a- ■•■7*vd^;*3 1 ;i/#* 7 

i 2 b-^v^;ux^;u^^^ 

1 3 b-^A 
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2 0- 
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3 0- 
3 1 • 
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3 1 a-?V># 
3 1 b-;/'J >^ 
3 

3 2 a -x-TXyu-Y 
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[01 5] 



[02 6] 
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Ymin Ymax 
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[02 0] 
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yq1 y mid yq3 2 B5 y 
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[12 1] [02 2] 
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[02 5] 
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